in the Chylous Urine.
crystals which resemble in their form the double salt of platinum chlo ride and "neurine."
From such findings only, however, any definite conclusion can hardly be reached.
The recent improvements in the methods of estimating cholesterol and isolating phosphatides rendered more detailed studies desirable in this direction.
During the past two years, through the favour of Professor Sugi mura who had in his clinic patients suffering of chyluria, I was given a part of the urine and was thus able to analyse it with special reference to cholesterol and lecithin.
The results obtained will be recorded in the following pages.
My heartfelt thanks are expressed here to Professor Sugimura for his kindness to give the valuable material and to permit the use of the history of the cases.
CLINICAL HISTORY. Case 1. Man aged 31. Five years ago the patient in catching a cold, got a swelling of the right testicle.
Soon after he noticed a milky appearance of the urine. This condition lasted a few days. After this he sometimes passed turbid milky urine after an intem perate act or hard work. For the last months his urine had always the given character.
Besides, he complained of weakness and of a dull pain at the waist.
This brought him to the hospital. A cysto scopic examination showed the bladder mucosa dull but smooth, vas cularity being distinct.
The orifice of the right ureter was of normal appearance.
From the left which was very active in motion a turbid urine, mixed often with white slimy masses, flowed out. The daily amount of urine was 1500-2500; the specific gravity varying between 1.010 and 1021. The reaction was in general slightly acid. The urine was of a milky color, containing sometimes a small quantity of blood clot. When allowed to stand, a yellowish-brown jelly-like mass was settled down. The better part of this was easily dissolved in ether and there remained a little of fibrous substance which gave the xan thoproteic and the Millon's reaction. Filaria could be found neither in blood nor in urine. The method used can scarcely be regarded as quantitative. But, judging from the fact that the food the patients took did not contain much of fats1), the values found for the daily output of the ether solu 1) The food was in the main rice and greens with a little of fish or meat. It may be interesting now to compare the results of the foregoing determinations with the corresponding figures recorded for blood and lymph. Table II and III contain some of the values given in the litera ture, besides the data obtained in the present examination.
Most of the figures shown in Table III were calculated by the author from the results of estimations of the early workers. ler1) and Knudson2) stated that, if an animal was administered with cholesterol, whichsoever free or combined, the increase in both forms does occur in the blood. Free cholesterol might be partially esterified during absorption from the intestine and appear so in the chyle, and accordingly in the blood, and vice versa during absorption of cholesterol esters there might take place a partial hydrolysis.
The constant relation between them would be probably born in this way.
Excepting in morbid conditions, this constant relation between two forms of cholesterol will be temporarily disturbed after a fatty meal. As it is well known, during absorption of fat free from choles terol there may be seen a steady increase in fat, fatty acid and lecithin of the blood.
At the same time, according to Bloor3) and Knudson, also the percentage of the combined form of cholesterol to the total rises noticeably, while the latter remains nearly constant.
Thus, a somewhat general constant relation will be maintained among all these fatty substances but total cholesterol, even after a fatty meal. Knudson observed that the feeding of dogs on olive oil produced an average increase of 47.4 per cent of the original content of cholesterol esters in the whole blood, the total cholesterol being almost unaffected.
The greatest value noted for the increase of esters was 57.8 per cent, rising from 57 mgrms. to 90 rngrms. per 100 c.c. blood. The increase in esters of the corpuscles was most strikingly; he calculated it from 300 to 2,000 per cent.
Consequently, the ratio of the cholesterol esters to the total cholesterol had been raised from 25. 3-28.7 to 35.5-41.8 in the whole blood and from 48.5-57.0 to 63.0-71.1 in the plasma.
Returning to our results, the cholesterol content in the urine was 0.01-0.02 per 100 c.c or 2.04-3.98 per cent of the total ether soluble substance.
The percentage of cholesterol in the total ether soluble sub stance is recorded in the literature as, 2.024), 1.175), 1.356), 0.397) in cases with ordinary diet, or 1-1.34 for the fat added and 2.7 for the diet poor in fat8). The somewhat higher results of the present observa tion is perhaps owing partly to the application of the improved method.
In comparing the cholesterol content in our chylous urine with the average amount in human chyle or lymph, it is about one-fourth to one-fifth of the latter. Therefore, if we compute it on the basis of the view that the chyluria is brought forth by the mixture of chyle escaping directly into urine, our chylous urine must have contained roughly one-fourth-one-fifth of chyle. The amount of chyle mixed in urine may be calculated also on comparing the protein content of urine and chyle, as Magnus-Levy1) has done. The average protein content in chyle used by him as the standard of the calculation was that reported by Munk and Rosen stein2), i. e. 3.5 per cent, which is in harmony with the newer observa tions3). Calculated in this way, the proportion of the volume of chyle in our chylous urine is 1:4.4, the average protein content of the latter being 7.58 per thousand. So, the results of calculations in different ways do agree sufficiently. This would indicate also that the cholesterol in the chylous effusions may be an index of the amount of chyle and similary also of blood under certain conditions.
In addition to this the high value for the proportion between the combined and the total cholesterol in our cases, too, supports the view mentioned above.
Finally, the statement of Slosse4) that he found cholesterol wholly in form as esters in his cases, too, shows that the greater part of chole sterol in the chyous urine is combined with fatty acids, though his conclusion cannot be considered as strictly correct.
LECITHIN.
As has been described above, the bulk of the fatty matter was dissolved by the treatment with acetone. The remaining acetone in soluble part was used for the preparation of lecithin. Inasmuch as we have at present no reliable method for the estimation of lecithin I was confined to obtain a trustworthy evidence of its presence in chylous urine.
The acetone insoluble fraction of case 1. The acetone insoluble fraction of case 2.-This was treated ac cording to a now method of purifying phosphatide which will be pub licated in details in other place. The outline of this procedure was as follows:
The acetone insoluble fraction of case 2 was taken up in chloro form, the chloroform solution was washed with a 1% watery solution of sodium chloride in the nitrogen atmosphere, as many times as the new sodium chloride solution still took up coloring mat er. Thereby the nitrogenous impurities were more completely removed than by any other method, while phosphatide itself remained unaltered. The wash ed chloroform solution was then separated from the salt solution and evaporated under diminished pressure. The residue obtained was ex tracted again with ether. From the ethereal solution phosphatide was precipitated by means of acetone and dried in a vacuum desiccator over sulfuric acid. The amount of the dried substance was 0.82 grm. From the remaining part of the ether solution, ether was evaporat ed, the residue was heated with 1% sulfuric acid for four hours on a water bath. After this sulfuric acid was removed by barium hydroxide and evaporated to dryness and extracted again with absolute alcohol. Platinum chloride produced a colored precipitate in this alcoholic ex tract. This precipitate was collected on a filter, washed with alcohol and recrystallized out of water.
Orange colored prisms of the melting point of 234°C. The crystals gave the periodide test of choline. From above observations it is evident that lecithin was actually present in urine of the present cases of chyluria. The ratio of the elements nitrogen and phosphorus in case 1 was too great for lecithin.
But, at that time I had yet no available method of purification.
The method proposed by MacLean1) appeared so be a good one. Unfortunately, however, this method is followed by a great loss of the substance, as has been ascertained by a series of the pre liminary experiments.
On account of this inconvenience I did not make use of it; on the contrary, I stayed on the ordinary one. It is most probable, therefore, that this too great nitrogen value was caused by the insufficient purification of lecithin.
SUMMARY. 
